The aim of this study was to evaluate the effect of an intervention on screen time and on psychosocial factors (Attitude, self-efficacy, support of family and school members) associated with reduced screen time in students. A cluster-randomized controlled trial was conducted in three schools in the intervention group (n = 548) and three in the control group (n = 537). The intervention focused on teacher training, opportunities for practicing physical activity at school and reducing screen time, as well as health education. The questionnaire (applied in July and December 2014) included questions about time using TV and computer / video game on weekdays and weekend days (Combined in fullscreen time). The psychosocial factors were obtained through scales. The control variables were school and income. The analysis included binary logistic regression models and generalized linear models. The effect size was calculated with analyzes stratified by sex and age (p < 0.05). The intervention group reduced TV (boys: OR = 2.86; CI95%: 1.06-7.71) time and computer/video game (girls: OR = 3.34; CI95%: 1.14-9.84; 11 to 13 years: OR = 3.08; CI95%: 1.17-8.08) for < 2 hours / day (p < 0.05). Positive effects of the intervention were observed on attitude (among girls and adolescents of both age groups) and school support (all subgroups), with effect sizes ranging from 0.21 to 0.54. We concluded that the intervention caused improvements in certain components of the screen time, as well as attitude and school support. Interventions in the school context can help reduce screen time in the young population. de TV (rapazes: OR = 2,86; IC95%: 1, [6] [7] 71) e computador/videogame (moças: OR = 3,34; IC95%: 1,84; 11 a 13 anos: OR = 3,08; IC95%: 1,08) para < 2 horas/dia (p < 0,05 Bandeira et al. Rev Bras Ativ Fís Saúde 2018;23:e0005 Effect of an intervention on variables related to screen time
Introduction
High exposures to screen time are associated with greater risks for the development of obesity, cardiovascular diseases 1, 2 , as well as problems of hyperactivity and attention deficit in children and adolescents 3 . Estimates of excessive screen time in leisure among youth 4 also justify interventions to reduce this behavior in the young population 5 .
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Effect of a multicomponent intervention on variables related to screen time in adolescents: a cluster-randomized controlled trial A meta-analysis of school-based interventions, developed in high-income countries, mainly the United States, found an average reduction of 15 minutes/day of screen time 6 . In the Brazilian scenario, in an intervention developed with the purpose of preventing obesity in girls, there was a significant reduction of 38 minutes/day in computer use at the weekend 7 . On the other hand, an intervention aimed at the promotion of physical activity was not able to significantly reduce the screen time of schoolchildren 8 . In addition to the reduction of screen time, researches have been developed with the purpose of advancing the discussion about the psychosocial aspects that are related to this behavior 9 . Some theories, such as Socioecological and Social Cognitive, emphasize that psychosocial aspects may be associated to the adoption of healthy behaviors 10 . Besides that, evidence indicates that the attitude (determinant of the individual's intention to perform the behavior), the self-efficacy (belief in the ability to perform certain tasks), and the social norms are related to the screen time of children and adolescents 9, 11 . However, interventions that identify the effect on these psychosocial variables are scarce 11 . Therefore, it is necessary to delineate interventions that seek to change the different psychosocial aspects that interfere in the choice and behavior of the young person in using screens in the free time. Moreover, considering that the psychosocial factors and the screen behaviors may differ between some subgroups 12 , it is necessary to evaluate them according to the sex and age group of the adolescents.
RESUMO O objetivo desse estudo foi avaliar o efeito de uma intervenção sobre tempo de tela e em fatores psicossociais (atitude, autoeficácia, suporte da família e dos membros da escola) associados à redução do tempo de tela em escolares. Ensaio randomizado controlado por conglomerado realizado em três escolas no grupo intervenção (n = 548) e três no grupo controle (n = 537). A intervenção focou na capacitação de professores, oportunidades para prática de atividade física na escola e redução do tempo de tela, bem como educação em saúde. O questionário (aplicado em julho e dezembro de 2014) incluiu questões sobre tempo usando TV e computador/ videogame em dias de semana e fim de semana (combinados em tempo de tela total). Os fatores psicossociais foram obtidos por meio de escalas. As variáveis de controle foram escola e classe econômica. A análise incluiu modelos de regressão logística binária e modelos lineares generalizados. O tamanho do efeito foi calculado, com análises estratificadas por sexo e faixa etária (p < 0,05). Após o acompanhamento, escolares da intervenção tiveram maiores chances de reduzir o tempo de TV (rapazes:
Thus, the objective of this study was to evaluate the effect of an intervention on screen time and on psychosocial factors associated with the reduction of screen time in Fortaleza students, according to gender and age group.
Methods
The design, methods, and flowchart of this study participants are described in previous publications 13, 14 . Briefly, the "Fortaleça sua Saúde" ("Strengthen Your Health") was an intervention, held in the city of Fortaleza, whose purpose was to promote PA and reduce screen time during the second semester of 2014. For this, a school-based cluster randomized controlled trial was conducted.
All adolescents, enrolled in the 7th to 9th grade classes of the six full-time schools in Fortaleza, Ceará, were considered eligible (n = 1,272). Human Development Index (HDI) of the neighborhoods where fulltime schools were located ranged from 0.170 to 0.491 13 .
A total of 1,182 students participated in the baseline collections (92.0% and 93.8% of eligible students in the intervention and control schools, respectively) and 1,085 presented complete data at the end of the study (response rate of 93.2% and 90.4% in the intervention and control groups, respectively). The final sample has a statistical power to identify effect sizes equal to or greater than 0.09 in continuous data scores (or odds ratios equal to or greater than 2.0) in the condition comparison (intervention and control) vs. time (baseline and post-intervention). The analyzes were performed in GPower 3.1 software (http:// www.gpower.hhu.de/), considering statistical power of 80% or higher, and 5% of significance level for two-tailed tests.
Among the six full-time schools, three comprised the intervention group (with the actions developed from August to November 2014), while the other three represented the control group (with the conventional curriculum of a full-time school).
The actions of intervention "Fortaleça sua Saúde" ("Strengthen Your Health") were designed based on the Socioecological and Social Cognitive theories 10 , as well as on the model of Health Promoting Schools 15 . The intervention was developed through four components: (I and II) continuing education (developed in three stages: in-class course on the relationship among school, health and academic performance [4 hours], distance learning [32 hours], and face-to-face discussion of the implementation of the activities [4 hours]) and planning (during the whole semester) joint for the performance of the teachers of the general disciplines and Physical Education; (III) opportunities for PA in the school environment (for example, supply of materials, modification of spaces and games) and (IV) health education (for example, production of health messages, banners and distribution of pamphlets to students/parents). The messages were also addressed to intrapersonal factors (for example, self-efficacy and attitude), interpersonal factors (such as social and family support) and environmental factors (for example, school and family environment) 13, 14 . The pieces of information about screen behaviors were based on the Youth Risk Behavior Survey Questionnaire 4, 16 , previously validated for the Brazilian population 17 . Two questions turned to TV time and two more to time in computer/video game (I do not use...; < 1; 1; 2; 3; 4; and ≥ 5 hours/day), both on weekdays and on weekends. The intraclass correlation coefficients (ICC) of these measures were 0.57 (95%CI: 0.25-0.76) (weekend TV use) to 0.80 (95%CI: 0.56-0.91) (use of computer/video game in the week).
For the measurement of the psychosocial determinants (attitude, self-efficacy, family and school members support associated to the reduction of screen time) a questionnaire was constructed based on previous instruments 11, 12 . This instrument was built together with specialists in the subject (validity of content) and school (analysis of clarity of the issues). In the self-efficacy scales (11 items), family support (5 items) and school members support (4 items), the participants had four options (Likert scale) for each item, ranging from 1 (strongly disagree) to 4 (agree too much). For the attitude scale ( The following control variables were considered, measured at the baseline: socioeconomic status (A1 [richest], A2, B1, B2, C1, C2, D and E [poorer]) 20 , school, screen time and its components, as well as the psychosocial determinants.
In questions about screen behaviors (TV and computer/video game), students had seven choices of responses that were transformed into a linear scale 21 . Subsequently, the average time in each behavior was calculated taking into account the days of the week and the weekend, considering the following equation: [(TV week*5) + (TV weekend*2) /7] 12 . Finally, the screen time was obtained by summing the time of use of TV and computer/video game. The cutoff point of two hours or more per day was adopted 22 . As for the psychosocial variables (self-efficacy, attitude, family support and school members support), the items of each scale were added, generating a continuous score for each psychosocial aspect.
The differences between the control and intervention groups for baseline measurements were assessed using the Chi-square test and Student's t-test for independent samples. The normality of the continuous data was verified through the evaluation of kurtosis and skewness (high when ± 2). All continuous variables were within the range of + 2.
The McNemar test was used in the comparison of pre-and post-intervention of screen time, TV and computer/video game. In addition, binary logistic regression model was used to calculate the odds ratio (odds ratio -OR) of an adolescent of the intervention group, compared with that of the control group, to stop using screen equipment for two or more hours daily.
The effect of intervention on psychosocial factors was assessed using generalized linear models to identify the differences intra (post-intervention vs. baseline) and intergroup (intervention vs. control). The effect size was calculated by the mean standardized difference between the two groups, considering effect very small ( < 0. 20 
Results
Among the adolescents who completed the study (n = 1,085), the majority were male (intervention: 51.8%; control: 51.2%), aged from 11 to 13 years old (intervention: 54.2%; control: 51.6%), from families of socioeconomic status "C" (intervention: 60.8%, control: 64.8%) and reported exposures of ≥ 2h/day in screen time (intervention: 87.4%; control: 85.4%), TV (intervention: 68.2%, control: 65.1%) and computer/video game (intervention: 51.9%). Further information can be found in Table 1 .
In the intervention group, there was a reduction in the prevalence of boys and girls exposed ≥ 2h/day in screen time (-8.2% and -9.5%, respectively) and television (-8.9% and -7.2, respectively). By age group, reductions in the proportion of students exposed ≥ 2h/ day in screen time (-11.6%) and television (-10.5%) were observed in the 11-13 year-old stratum (Table  2) . After adjusting for confounding variables, boys in the intervention group had a greater chance of reducing TV use to < 2h/day after follow-up (OR = 2.86; 95%CI: 1.06-7.71) compared to their peers in the control group. In addition, girls and adolescents aged from 11 to 13 years old in the intervention group had a higher OR to reduce computer/video game use to < 2h/day (OR = 3.34; 95%CI: 1.14-9.84; OR = 3.08; 95%CI: 1.17-8.08, respectively) when compared to their peers (table 2) . Regarding the effect of the intervention on psychosocial factors, in the intragroup analysis (Table 3) , there was an increase after the follow-up on the attitude scale in all subgroups of the intervention (changes ranging from 0.39 to 0.76 point in the scale; boys: p = 0.041; girls: p < 0.001; 11-13 years: p = 0.011; 14-17 years: p < 0.001). Also, there was an increase in the school support scale for boys (0.69 point; p = 0.012) and adolescents aged 11-13 years old (0.56 point; p = 0.035) in the intervention group.
When the intervention and control groups were confronted, there was a positive and significant effect of the intervention on the attitude scale for girls (1.46 points; effect size: 0.48; p < 0.001) and adolescents from both age groups (11-13 years old: 0.67 point; effect size: 0.21; p = 0.045; 14-17 years old: 1.11 points; effect size: 0.34; p = 0.003) ( Table 3 ). In addition, a positive effect of intervention on school support for all subgroups was observed (effect size ranging from 0.27 to 0.54; boys: p < 0.001; girls: p = 0.015; 11-13 years: p < 0.001; 14-17 years: p = 0.004).
Discussion
The study found that boys in the intervention group had a better chance of reducing TV time to < 2h/day, while younger girls and adolescents (11-13 years old) had a better chance of reducing computer/video game use when compared to their peers of the control group. In addition, the intervention had a positive and significant effect on attitude (girls and adolescents from both age groups) and school support to reduce screen time (all subgroups).
The intervention had an effect to reduce the use of TV to less than 2 hours daily only in the boys. There are distinct aspects that are associated with the components of screen time 24 . For example, while television time has been associated with interpersonal variables, such as the family environment, computer and video game time has been associated with intrapersonal variables, such as preference for this behavior 24 . Thus, it can be speculated that the intervention was effective in reducing TV use among boys due to greater independence of the family bond in this subgroup, that is, boys are more likely to perform activities of an individual character.
On the other hand, girls and younger schoolchildren in the intervention group had a greater chance of reducing excessive computer/video game time. These findings corroborate with a study that evaluated the effect of an intervention on different components of screen time in girls from São Paulo 7 . After six months of intervention, the authors verified that there was a significant reduction in computer time spent at the weekend 7 . In general, the use of these components of the screen time (computer/video game) is performed in an individualized way by the adolescent, for example, without the presence of family members. Given that girls and younger adolescents have behaviors that are more dependent on the family environment, interventions aimed at reducing activities of a more individual character can have effects for these subgroups. Some studies were designed to synthesize the effect of interventions to reduce screen time 5, 25, 26 . A recent systematic review, linked to the Centers for Disease Control and Prevention (CDC), has shown that there is strong evidence that interventions aimed at reducing screen time influence reducing such behavior in schoolchildren until the age of 13 years old 5 . On the other hand, Wahi and colleagues 25 found that evidence of the effect of interventions focused on reducing screen time in preschool children ( < 6 years old) is inconclusive. Thus, the present study adds evidence of how school-based and multicomponent intervention may have been an important factor in providing a reduction in screen time in schoolchildren. Possibly, the use of different strategies in the intervention (for example, educational, environmental and teacher training) provided this reduction, being potentiated by the insertion of different levels of influence of behavior, from the individual to the environmental.
The intervention also had a positive effect on the attitude among girls and schoolchildren of both age groups. Although the scientific literature is scarce when it refers to the effect of interventions on psychosocial factors related to screen time 9, 11 , a study presented similar results when analyzing the sample of European children aged 10-12 years old, of both sexes 27 . In assessing the effect of an intervention on individual and social determinants (for example, attitude and social environment), the study found significant effects on the attitude related to the use of TV and DVD in children of two (Hungary and Norway) of the five European countries analyzed 27 . Attitude is a fundamental construct for determining an individual's intention to perform behavior 10 , for example, when the child or adolescent has a positive attitude towards reducing screen time, it is likely that this reduction will occur effectively. In the intervention of the present study, different components (educational, environmental and personal training) included the theme of reduction of screen time among adolescents. For example, in the educational materials (pamphlets and posters) messages were inserted on the importance of reducing screen time for the health of the young. Also, in school-built games, young people were encouraged to reduce time spent on TV, computer and video games during leisure time 13 . These types of strategies may have contributed to the adolescents realizing a greater importance of reducing screen time, both personally and health-related.
There was also an improvement in the school support scale in all subgroups. In this construct, the adolescents judged how much the members of the school (friends, teachers or coordinators) supported them to reduce the time spent with screens. Probably, the positive effect of intervention on this scale was a reflection of the types of strategies developed in the school context. In addition to educational materials and games provided in schools with messages about the importance of screen time reduction mentioned above, teacher training may also have contributed significantly to the improvement of this construct. For example, all teachers, both Physical Education and other disciplines, were encouraged to work with the theme of reducing screen time simultaneously with the contents of their disciplines.
Socioecological theory emphasizes that the behavior is influenced by the interaction of factors distributed at different levels (from individual to environmental) 10 . However, no significant effects of intervention on the self-efficacy and family support scales were observed to reduce screen time. It is possible to reflect that the types of strategies used in the present study were not sufficient for the modification of these constructs.
Evidence has presented the importance of self-efficacy for reducing children's screen time 11 . Two main ways of modifying it are through experience of dominance and verbal persuasion 10 . The first is related to allowing the participant to succeed in performing certain tasks, and the second refers to the encouragement that must be passed to the person regarding the performance of the behavior. Therefore, goal setting and self-monitoring to reduce screen time may be effective strategies to improve this construct 28 . In spite of dealing with intrapersonal aspects in the actions 13 , the strategies used in this intervention were limited to generate changes on this construct.
Regarding to family support, educational strategies were used for family involvement, for example, pamphlets with messages about the importance of reducing screen time for schoolchildren's health. However, evaluation data of program implementation pointed to a low reach of educational material to the parents of school-children 14 . Buchanan and collaborators 5 highlight the importance of family support for the reduction of screen time in children and adolescents. In view of these pieces of information, new strategies (for example, meetings with family members to discuss strategies) should be designed for family involvement, mainly because they are considered agents that can enhance the effect of interventions. Nevertheless, it must be recognized that parental/family involvement in large-scale intervention strategies is as important as it is challenging.
Some aspects that value the present study should be highlighted. First, most interventions are carried out in high-income countries 5 , this study represents an important advance since it provides results for a middle-income country. In addition to having a large and representative sample of the investigated population, it reached students aged over 13 years old 5 . In Brazil, up to the present time, this is the first study to consider psychosocial factors aimed at reducing screen time in schoolchildren, evaluating variables of different levels of influence on screen time, such as the attitude and family support related to reduce this behavior.
On the other hand, some limitations should be pointed out: In the school support scale different subjects are classified as school members, i.e. friends, teachers and coordinators. It is important to consider that, according to the subgroup analyzed, friends and teachers or coordinators can influence in a different way the behavior of the students. In view of this, it is suggested that new studies work separately the support of friends and teachers/coordinators. Moreover, the duration of the intervention for approximately four months, as well as the lack of maintenance assessment should be weighed considering the findings of the present study.
The "Fortaleça sua Saúde" program had a significant effect on reducing the proportion of adolescents who used certain components of screen time for two hours or more daily. Among the boys, there was reduction for TV assistance, while for girls and younger adolescents (11 to 13 years old) there was reduction for the use of computer/video games. The intervention also influenced psychosocial factors related to the reduction of screen time, including aspects of intrapersonal and interpersonal order. The attitude to reduce screen time showed a significant improvement among girls and adolescents of both age groups. In addition, there was improvement in the school support scale to reduce screen time in all subgroups analyzed.
Conflict of interest
The authors declare no conflict of interest.
Funding
There was no financial support for the study. 
